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ABSTRACT 

We present a new catalogue of variable stars compiled from data taken for the University 
of New South Wales Exti-asolar Planet Search. From 2004 October to 2007 May, 25 target 
fields were each observed for 1-4 months, resulting in ~ 87000 high precision light curves 
with 1600-4400 data points. We have extracted a total of 850 variable light curves, 659 of 
which do not have a counterpart in either the General Catalog of Variable Stars, the New Sus- 
pected Variables catalogue or the All Sky Automated Survey southern variable star catalogue. 
The catalogue is detailed here, and includes 142 Algol-type eclipsing binaries, 23 (3 Lyrae- 
type eclipsing binaries, 218 contact eclipsing binaries, 53 RR Lyrae stars, 26 Cepheid stars, 
13 rotationally variable active stars, 153 uncategorised pulsating stars with periods <10 d, in- 
cluding 6 Scuti stars, and 222 long period variables with variability on timescales of > 10 d. As 
a general application of variable stars discovered by extrasolar planet transit search projects, 
we discuss several astrophysical problems which could benefit from carefully selected sam- 
ples of bright variables. These include: ( i) the quest for contact binaries with the smallest mass 
ratio, which could be used to test theories of binary mergers; (ii) detached eclipsing binaries 
with pre-main-sequence components, which are important test objects for calibrating stellar 
evolutionary models; and (Hi) RR Lyrae-type pulsating stars exhibiting the Blazhko-effect, 
which is one of the last great mysteries of pulsating star research. 

Key words: stars: AGB and post-AGB - stars: oscillations - stars: pre-main-sequence - stars: 
variables: 6 Scuti- binaries: eclipsing 



1 INTRODUCTION 

The University of New South Wales (UNSW) is conducting a wide- 
field survey for transiting extrasolar planets, and is one of an in- 
creasing number teams around the world using this method. The 
nature of wide-field surveys has resulted in an enormous number of 
high-precision light curve s being produced, numbering in the mil- 
lions for some teams (e.g. lCollier Cameron et al. 

In order to maximise the output efficiency from wide-field sur- 
veys, it is important to make the data available for use in other 
studies once planet candidates have been identified. The most ex- 
tensive results produced by these projects to date have been long 
lists of newly discovered variable stars, inevitably with very limited 
information apart from the period and ampli tude in a single band 
( iHartman et al]|2004 [Pepper & Burkell2006l) . Therefore, one can 
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imagine the main use of these variable star catalogues is to define 
starting samples for astrophysically interesting follow-up studies 
that benefit from large samples of carefully selected stars. A recent 
example is t he list of vari able stars coincident with x-ray sources 
presented bv lNorton et alj |2007 ). 

The UNSW Extrasolar Planet Search is performed with the 
largest clear aperture telescope of the wide-field transit surveys. 
With a diameter of 0.5-m, this project occupies the niche between 
the typical wide-field transit surveys observing brighter targets with 
0.1-0.2-m diameter telescopes, and the deeper surveys with nar- 
rower fields of view using >l-m diameter telescopes. The larger 
collecting area in this project has been exploited to increase the ac- 
quisition rate for the observations, as compared to observing deeper 
targets, since brighter targets have a higher potential for interesting 
follow-up studies. The large data set of light curves we have ob- 
tained is therefore the ideal starting point from which to compile 
a bright variable star catalogue of particularly well-sampled light 
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curves with high precision photometry and moderately long ob- 
serving baselines (1-4 months). 

The paper is organised as follows. Section[2]describes the ob- 
servations and reduction pipeline. Section[3]describes the methods 
by which the variable light curves were selected. The final cata- 
logue is presented in Section |4l while three possible applications 
of the sample are discussed in Section [5] The data are publicly 
available at the University of New South Wales Virtual Observa- 
tory (VO) facility, which is described in Section (6) We close the 
main body of the paper with a short summary of the project in Sec- 
tion|7] Cross-references to the General Catalogue of Variable Stars 
(GCVS) and the All Sky Automated Survey (ASAS) database are 
given in the Appendix. 



2 OBSERVATIONS AND REDUCTION 
2.1 Photometry 

The data were obtained using the dedicated 0.5-m Automated Pa- 
trol Telescope at Siding Spring Observatory, Australia. Observing 
is performed remotely on every clear night when the Moon is not 
full and is almost entirely automated; the observer initiates the ob- 
serving script and monitors the weather conditions. The CCD cam- 
era used for these observations consists of an EEV CCD05-20 chip, 
with 770 X 1150 pixels. The pixel size of 22.5 /im produces a rel- 
atively low spatial resolution of 9.4 arcsec pixeP^, and the field 
of view of each image is 2 x 3 deg^ . The observations were taken 
through a Johnson I filter, a decision designed to maximise the con- 
tribution to the photometry of later spectral type dwarf stars, around 
which it is easier to detect transiting planets. A new CCD camera 
covering 7x7 deg^ with a higher spatial resolution of 4.19 arcsec 
pixel"^ has been constructed for this project and will be installed 
on the telescope in 2008. 

Observations were obtained for 32 months from 2004 Octo- 
ber to 2007 May on 25 target fields, listed in Table [T] resulting in 
a total sky coverage of ~ 150 deg^. The equatorial coordinates of 
the centre of each field is given, as are the Galactic coordinates. The 
strategy employed for field selection was again motivated by transit 
detection. The most southerly fields were chosen in order to reduce 
the airmass variations over the course of the night, with a maxi- 
mum allowable declination of 70° due to building constraints. At 
the same time, the Galactic latitude was constrained to 6 > 10° to 
alleviate crowding effects in the field, which led to several more 
northern fields being selected. This latter constraint was relaxed for 
the final field in order to observe a more crowded stellar field. 

Most of the fields were observed in pairs in order to increase 
the number of target stars, with observations alternating between 
the two fields over the course of the night. For the majority of the 
fields the rate of acquisition is 15 images per hour, however for 
the first pair of fields it is half as often as this. For the final three 
fields we implemented an automated script that adjusted the ex- 
posure times according to the sky brightness levels, and the rate 
of acquisition ranges from 10-40 images per hour. These fields 
were also observed singly instead of pairwise, which accounts for 
the higher rates achieved. Each field was observed for a minimum 
of 20 nights for at least ~ 4 — 5 hours per night, resulting in 
1600 — 4400 observed data points for each star. Each field con- 
tained ~ 1200-8000 stars with 8.0 ^ 14.0, depending on the 
Galactic coordinates. The numbers of stars observed down to 14"^ 
magnitude in each field are included in Table[Tl with ~ 87000 light 
curves being generated. 



Table 1. Details of the target tields observed with the Automated Patrol 
Telescope. The columns for each field are as follows: the field name, the 
coordinates and Galactic latitude of the centre of the field, the total obser- 
vations obtained, the number of stars in each field brighter than I = 14**^ 
magnitude, and the number of images obtained per hour 
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2.2 Reduction pipeline 

In order to achieve the extremely precise photometry required for 
transit detection, we have developed a simple, robust, automated 
aperture pho tometry reduction p ipeline. A detailed description can 
be found in iHidas et alj ( [200 3); a summary is included here for 
completeness, and there have bee n no modifications. 

Using the tools developed bv llrwin & LewisI ( 1200 ih . each im- 
age is processed in the standard manner, including bias subtrac- 
tion, flat-field correction and catalogue generation. For each field, 
a master image is generated by combining ~ 10 consecutive, low 
airmass images with small image-to-image shifts, and a master co- 
ordinate list is produced. Each image frame is then transformed into 
the master reference frame with a positional accuracy of better than 
0.01 pixels. Aperture photometry is performed on the transformed 
images, with a fixed aperture radius of 3 pixels, which equals 30" on 
the sky. At the typical Galactic latitude of our fields, this results in 
multiple stars falling within the same photometry aperture more 
than 80% of the time; these stars can only be resolved in higher 
spatial resolution images. As a result, the magnitudes listed in this 
catalogue should be taken as upper limits on the true magnitude, 
and the variability amplitudes as lower limits. Magnitude varia- 
tions from image to image are calibrated by using a subset of the 
brightest stars. The magnitude residuals Am for each star are fit 
iteratively with a position-dependent function of the form 

Am — a + bx + cy + dxy + (1) 

where x and y are the pixel coordinates of the star on the CCD, and 
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Figure 1. A typical example of the precision of the photometry we have ob- 
tained with our reduction pipeline and additional trend-filtering to remove 
systematic noise. The target field is Jan06_l and light curves are comprised 
of 1713 data points. The solid circles are the original light curves produced 
by the pipeline; the hollow triangles show the improvement in the precision 
with the trend-filtering. The solid line shows the theoretical Poisson noise 
limits from the sky flux (short dashed line) and stellar flux (long dashed 
line). 



a — e are a set of constants for each image. With each iteration, the 
stars with the highest r.m.s. residuals are removed. 

After the light curves are generated by the reduction pipeline, 
they are processed to remove the significant systematic signals us- 
ing an implementation of the tre nd-filtering algorithm described by 
iKovacs, Bakos & Novej j2005l) . A random subset of several hun- 
dred stars are chosen as template light curves. For each of the re- 
maining light curves, the closest matching synthetic light curve that 
can be reconstructed from a linear combination of the template light 
curves is subtracted. Signals that are common to the template and 
original light curve will be removed, and signals that are unique to 
the original light curve remain. Figure [T] shows an example of the 
precision achievable in a typical field of data, before and after being 
processed with the trend-filtering algorithm. For the stars brighter 
than I ^ 11.5 the r.m.s. precision of the filtered light curves is less 
than 10 mmag. 



3.1 Visual inspection 

As a first pass, all light curves down to 13"^ magnitude are visu- 
ally inspected. This has the advantage of being reasonably immune 
to the effects of systematic variability in the light curves, since the 
brain can be quickly trained to filter out similar signals appearing 
in multiple light curves. However, it becomes less useful for light 
curves fainter than 13"^ magnitude due to the increased shot noise; 
it can also fail for brighter stars where the variable signal is of low 
significance, and will not be evident until the light curve is phased 
with the correct period. Importantly, this method is not success- 
ful for the detection of variable light curves with periods greater 
than ~5 d. In these cases, the light curve for each night appears es- 
sentially flat, especially to someone specifically searching for tran- 
sit events on the order of a few hours. Also, visual inspection has 
the potential to miss light curves that exhibit only single or partial 
events on a single pass through. 



3.2 Transit detection algorithm 

The light c urves are subsequently processed with a transit detection 
algorithm jAigrain & IrwinlFlOO^ ) which searches for box-shaped 
transit events within specified transit duration and period windows. 
For each light curve, the algorithm determines the combination of 
epoch, transit duration and period within a specified range that re- 
turns the highest signal-to-noise (S/N) ratio. Subsequently, light 
curves with a S/N greater than some cut-off (typically >8.0, al- 
though this value varied with the degree to which each field was af- 
fected by systematics) when folded at the these parameters are visu- 
ally inspected in both raw and folded formats. We have chosen the 
transit duration and period windows for maximum efficiency in the 
extrasolar planet transit search, using windows of 0.04-0.25 d and 
1.0-5.0 d respectively. The algorithm will detect the variable light 
curves with parameters that fall within these windows: both the 
shallow transit events that are flagged as potential transiting planet 
candidates and the deeper events produced by detached eclipsing 
binary systems. Additionally, it returns many variable light curves 
which can be approximated to some extent by a box-shaped model 
lying within the required period range, including: grazing eclipsing 
binaries exhibiting V-shaped transits; continuously varying light 
curves that give a significant result when folded to an optimum pe- 
riod; and variable light curves with periods outside the specified 
window but where an integer number of periods is located within 
the window. It also has the additional advantage of detecting those 
light curves with only single or partial events and providing a po- 
tential period. However, it is not useful for detecting variable light 
curves with periods much shorter (<0.5 d) or much longer (> 10 d) 
than the specified period window. 



3 SELECTION OF VARIABLE CANDIDATES 

Three methods were used to extract the variable light curves from 
the full data set: (i) visual inspection of the filtered light curves 
down to 13"^ magnitude, (ii) implementation of a box-search al- 
gorithm on all filtered light curves (down to 14**^ magnitude), and 
(Hi) implementation of the Stetson Variability Index on the entire 
set of filtered and unfiltered light curves. The first two methods 
formed part of the search for transitin g extrasolar planets, the main 
science driver of this project jHidas e t al. 2005). The third was im- 
plemented to improve the completeness of the catalogue. 



3.3 Stetson Variability Index 

Neither of the preceding methods will rigorously detect the longest 
period variables in our light curves. In order to increase the com- 
pleteness of this variable star catalogue it was essential to correct 
this bias. An additional method of de tecting variabi lity in light 
curves is the Stetson Variability Index l lStetson|[l99^ . a measure 
of the correlated signal in a light c t irve. 

Using the notation o f lStetsonl ( IT99^ , the index J is given by 
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where n pairs of observations have been defined. For the fcth pair, 
with a weighting of Wk, the magnitude residuals are 5^1^) and 



5j(fc), where i and j are the observations forming the pair. We 
can therefore define the product of the magnitude residuals as 
Pk ~ 3n^i^^Sj(^k'j, or Pk = — 1 for single observations (where 
i = j). The term sgn(Pfc) is the sign (positive or negative) of Pk- 
We have calcu lated the magnitude residuals in the same manner as 
IStetsonl ill996'), scaling by the individual observational eiTors and 
correcting for the statistical bias to the mean, giving 



5= ! ^ 

y n - 1 V (7„ / 



(3) 



where v is the measured magnitude of the observation, v is the 
mean magnitude over all observations, and is the individual er- 
ror on the observed magnitude. To form the pairs of observations 
we chose a timescale of 10 minutes; all observations that lie within 
10 minutes of each other are paired. All pairs with i ^ j are as- 
signed a weight of 1.0, and those with i — j a. weight of 0.1. We 
found the best results in terms of detecting longer period variables 
(> 1 d) when the data were binned on a similar timescale of '--^lO 
minutes, although this was at the cost of lowering the detection 
of the very shortest period variables. The solid squares in Figure 
[2] show a typical distribution of this variability index for a single 
field, in this case the Dec06 field as shown in Figure[T] prior to the 
trend-filtering stage. 

One problem we encountered was the tendency for our imple- 
mentation of the trend-filtering algorithm to suppress or entirely 
remove the night-to-night magnitude jumps present in the long- 
period variable light curves, resulting in a smaller than expected 
variability index. This was solved by running the variability in- 
dex on both the filtered light curves to detect the shorter period 
variables and the unfiltered light curves to detect the longer pe- 
riod variables. The caveat to this is that long period trends in the 
systematic signals in the data, for instance signals correlated with 
moon phase, are not removed from the long period light curves. 
In an effort to overcome this, we have removed those long period 
light curves where multiple light curves in the same field demon- 
strate the same morphology and are described well by the same 
period and epoch. In the future we plan to resolve this problem by 
replacing t he trend-filtering algorithm wit h an implementation of 
SYSREM iTamuz. Mazeh & ZuckelzOOSi) . Preliminary tests indi- 
cate this will not affect the longer period variable light curves in the 
same manner. The hollow triangles in Figure |2] show the distribu- 
tion of the variability index after trend-filtering. For the unfiltered 
light curves, we set a cut-off of J = 1.0, and for the filtered light 
curves we set J = 0.4. We found these limits recovered 90-97% of 
the variables previously identified by visual inspection and the box- 
search algorithm, as well as over 150 long-period variables that had 
previously been undetected. The variables that were not recovered 
were generally the shallower longer period eclipsing binary light 
curves where the occasional small excursion from the mean mag- 
nitude was not sufficient to increase the variability index above the 
cut-off. Also missing were the shortest period variables with pe- 
riods less than 1 hr, where the timescales for pairing and binning 
of 10 minutes were long enough to reduce the effectiveness of the 
variability index as a true measure of variability. 
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Figure 2. The Stetson Variability Index J as a function of magnitude for the 
Dec06 field. The solid circles are the original light curves, and the hollow 
triangles are the filtered light curves. During the variable selection process 
unfiltered light curves with J > 1.0 (the dotted line) and filtered light 
curves with J > 0.4 (the dashed line) were flagged. 



4 THE LIGHT CURVE CATALOGUE OF VARIABLE 
STARS 

Using these methods, we find a total of 850 variable light curves in 
our data set. These have been analysed in a similar iterative fashion 
to Derekas et al. (2007) as follows. Initial periods have been de- 
termined with either the transit detection algorithm (for eclipsing 
light curves) or fitting of sine waves using discrete Fourier trans- 
forms (for continuously varying light curves). Each of the resulting 
phased curves was then visually inspected to assign a type of vari- 
ability, and also to confirm that the automatically determined period 
was not half or an integer multiple of the real period, a common oc- 
currence for light curves of eclipsing binaries. A visual inspection 
of every phase diagram was usually sufficient to show whether the 
determined period was an alias or was slightly inaccurate. In the 
case of an alias, we multiplied the initial period by different con- 
stants (in most cases by 2) until the shape of the curve was consis- 
tent with that of an eclipsing binary. For the long period variables, 
the observing baseline was typically insufficient to determine if the 
variability was periodic; in these cases the period and epoch are not 
supplied in the catalogue. 

We next used the string-length method (Lafler & Kinman 
1965; Clarke 2002) to improve the period determination (see also 
Derekas et al. 2007 for further details). We applied the method for 
500 periods within ±1% of the best initial period guess. The typi- 
cal period improvement resulted in a change in the 3rd-4th decimal 
place, consistent with the limited frequency resolution of the data 
(which scales with 1/Tobs, where Tobs is the time-span of the ob- 
servations). 

During the individual inspection of the phase diagrams, we 
made a visual classification of all 850 variables. Based on the 
light curve shapes alone, phased with the final adopted periods, we 
placed each star into one of the following categories: Algol-type 
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Figure 3. The variability amplitude detection limits for this catalogue. The 
mean /-band magnitude and the variability amplitude are plotted for the 
entire data set of variable light curves. 



(EA), l3 Lyrae-type (EB), W Ursae Majoris-type (EW), RR Lyrae 
stars (RRL), Cepheids (DCEP), long period variables with periods 
> 10 d (LPV), and pulsating variables with periods < 10 d (in- 
cluding S Scuti and other multiply periodic variables, referred to 
as PUL). We follow the convention of using a colon to indicate a 
loose classification (for example, EB:). In several cases we used 
the "spotted variable" type, which refers to singly periodic vari- 
ables with periods of several days, light curve amplitudes of a few 
hundredths of a magnitude and light curve shapes characteristic of 
known rotationally variable active stars. These can be binaries or 
single stars, and have multi-periodic light variations on time scales 
of years and decades (see for example Olah et al. 2000). We note 
that for sinusoidal light curve shapes, it is difficult to differentiate 
between the EW, PUL and spotted variable classifications by eye. 
Where there is an ambiguity between several classifications they 
are listed as, for example, EW/PUL. If there are two types of vari- 
ability present they are listed as, for example, EA-l-PUL. If there is 
additional information it is given as, for example, RRL-Blazhko. 

The detection limits of the catalogue are shown in Figure [3] 
with the mean J-band magnitude and variability amplitude plotted 
for all 850 variable light curves. For the detached eclipsing binaries 
the amplitude was the best-fitting transit depth as recorded by the 
box-search algorithm; for the continuously varying light curves we 
have used the amplitude from the sinusoid-fitting. For the multi- 
periodic light curves this will represent an approximate amplitude 
of the dominant frequency. As discussed in Section [2!2l due to dilu- 
tion of the signal in crowded photometry apertures, the variability 
amplitudes presented here are lower limits on the true amplitudes. 
From Figure[3]it is apparent that around 7 ~ 12 mag we lose sensi- 
tivity to the lowest amplitude variables (such as the multi-periodic 
S Scuti stars or pulsating red giants), while for / > 13 mag only the 
highest amplitude pulsators (RR Lyrae stars) and eclipsing binaries 
remain. 

The last step in the variable star analysis was cross-correlation 



Figure 4. A comparison of the colour histograms for LPV and non-LPV 
variables. 



with existing databases to supplement the catalogue with as much 
additional information as possible. Namely, we queried the most 
recent update of the General Catalogue of Variable Stars (GCVS, 
Samus et al. 2007), including the New Suspected Variables cat- 
alogue, to identify already known variable stars. In addition, we 
checked the ASAS-3 database of southern variables (Pojmanski 
2002). This revealed that 191 out of 850 variables are positionally 
coincident with previously published variable stars, leaving the to- 
tal number of our new discoveries at 659. This corresponds to 78%, 
which is a lower fraction than, for instance, the 90% new discov- 
eries found by Hartman et al. (2004) in the HATNet observations 
of the Kepler field. However, it is still surprisingly large, given the 
fact that the ASAS-3 project had previously observed each of our 
fields, whereas the Kepler field had not been targeted with variabil- 
ity surveys prior to the Hartman et al. study. We also performed a 
cross-correlation with the 2MASS Point Source Catalog (Skrutskie 
et al. 2006) to provide JHK magnitudes. Where multiple 2MASS 
sources are present within the APT photometry aperture, the source 
closest to the centre of the photometry aperture that is brighter than 
J ~ 15 mag is selected. Finally the catal ogue was cross-correlated 
with the ROSAT X-Ray Source Catalog / voges et alJll999ll2OO0l) 
to determine which sources, if any, might be active stars with hot 
coronae. 

A histogram of the J — K colour indices (Figure |4ll for the 
LPV and non-LPV variables (the latter including all eclipsing bina- 
ries and classical pulsators) demonstrates the expected dichotomy, 
with LPVs mostly having J — K > 0.6 mag, i.e. being red gi- 
ant stars. A few LPVs have bluer colours, which might indicate 
early-type stars with longer periods unrelated to red giant pulsa- 
tions (e.g. ellipsoidal variability in binaries, rotational modulation 
due to starspots), or mismatches with the 2MASS catalogue. Con- 
versely, most of the non-LPVs have J — K < 0.7 mag, correspond- 
ing to spectral types A-K. The few redder non-LPVs are all located 
at lower galactic latitudes, suggesting strong interstellar reddening 
in their cases. 

We also tested the consistency between the assigned variabil- 
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Figure 5. The J — H vs. H — K colour-colour diagram with the three broad 
categories and the stellar loci taken from Bessell & Brett (1988). 
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Figure 7. Possible candidates for low mass-ratio contact binaries. 



ity types and their expected stellar types via the J — H vs. H — K 
colour-colour diagram. Using the intrinsic stellar loci determined 
for dwarfs and giants by Bessell & Brett (1988) and transformed 
into the 2MASS system (Carpenter 2001), we plot the locations of 
stars in three broad categories (eclipsing, pulsating, LPV) in Figure 
[5] Here we find a good agreement: almost all LPVs follow the in- 
trinsic location of red giant stars, even showing hints of the separate 
carbon-rich LPV sequence for J — A' > 1.0 mag and if — A > 0.4 
mag. There are several outliers towards both bluer and redder 
H — K colours, almost exclusively eclipsing binaries, where we 
may suspect high reddening, mismatches with the 2MASS cata- 
logue, composite colours of stars blended in the 2MASS catalogue, 
which has a spatial resolution of 1 arcsec pixel" ^, or large photo- 
metric errors in the 2MASS magnitudes. 

As an indication of the quality of the light curves in this cat- 
alogue, we plot a representative sample of eclipsing binaries, pul- 
sating variables and LPVs (Figure |6f. All data are publicly avail- 
able at the University of New South Wales Virtual Observatory fa- 
cility (see Section [6l(. Table |2] contains an extract of the complete 
summary table available in the electronic version of this paper. For 
each star the ID, J2000 coordinates, galactic coordinates, 2MASS 
JHK magnitudes, mean /-band magnitude, /-band amplitude, pe- 
riod, epoch of minimum light, previous identifier where appropriate 
and classification in this catalogue are shown. 



5 DISCUSSION 

An extensive collection of variable stars always leads to some 
unexpected results: in the course of analysing transit candidates, 
the University of New South Wales Extrasolar Planet Search has 
identified a low-mass K7 Ve detached eclipsing binary (Mtot = 
1.04 ± 0.06 Mq, Young et al. 2006) and the first high-amplitude 5 
Scuti star in an eclipsing binary system (Christiansen et al. 2007). 
While these alone are interesting, the full breadth of the data is 



much more extensive. Below we discuss several possible applica- 
tions, making no attempt at completeness. 



5.1 Close eclipsing binaries with extreme properties 

Contact binaries (or W UMa-type eclipsing variables) are among 
the most common types of variable stars, occurring at a rate of 
roughly 1 in every 500 FGK dwarfs (Rucinski 2006), which ex- 
plains their large occurrence rate in variable star catalogues (e.g. 
218 out of 850 in this catalogue). One intriguing problem related 
to these stars is that of binary mergers. When the total angular mo- 
mentum of a binary system is at a certain critical (minimum) value, 
a secular tidal instability occurs which eventually forces the stars 
to merge into a single, rapidly rotating object (Arbutina 2007 and 
references therein). In the case of contact binaries, the instability 
occurs at a minimum mass-ratio of qmin ~ 0.071 — 0.076 (Ra- 
sio 1995, Li & Zhang 2006), which has been the explanation for 
the very few contact systems with g < 0.1 (see Arbutina 2007 for 
the updated lists of ten contact systems in the range of 0.065-0. 13). 
The exact limit depends on assumptions on the stellar structure and 
dynamical stability (Li & Zhang 2006). Since it is likely that at 
least a fraction of blue straggler stars in star clusters formed via bi- 
nary mergers (Mapelli et al. 2004), there is an exciting opportunity 
to constrain binary merger theories by increasing the number of 
known contact binaries with extremely low mass-ratios, and prob- 
ing the limits of the observed Qmin. 

Examining the published light curves of the lowest mass-ratio 
systems (e.g. AW UMa: PribuUa et al. 1999; V870 Ara: Szalai et 
al. 2007), a single flat-bottomed minimum is always present, which 
corresponds to the full eclipse of the much smaller component that 
occurs within a certain range of inclinations. In our sample we find 
about five binaries with very similar periods (0.3-0.4 d) and light 
curve shapes (three are shown Figure|7]l, which might therefore be 
low mass-ratio systems deserving further attention. This could in- 
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Figure 6. Sample light curves for contact eclipsing binaries (top three rows), detached echpsing binaries (next three rows), RR Lyrae stars (next two rows) and 
LPV (bottom two rows). These hght curves have not been processed with the trend- filtering algorithm. 
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Table 2. Extract from the complete catalogue included in the electronic version of this paper See text for an explanation of the columns. 



K) 


RA 


Dec 


1° 


b° 


J 


H 


K 


I 


A 


Period 


Epoch 


Alternate ID 


Type 




(J2000.0) 


(J2000.0) 






(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(d) 


HJD-2450000.0 






UNSW-V-OOl 


04:S2:S6.7 


-29:48:14.3 


231.0476 


-37.4715 


8.258 


7.805 


7.650 


8.66 


0.012 








LPV 


UNSW-V-002 


04:53:38.1 


-29:06:38.0 


230.2417 


-37.1672 


11.228 


10.933 


10.821 


11.23 


0.200 


0.38555 


3289.1020 


ASAS 045338-2906.6 


EW 


UNSW-V-003 


04:53:48.2 


-29:53:49.2 


231.2140 


-37.3108 


12.475 


12.078 


11.969 


12.71 


0.026 


0.69570 


3289.0900 




EA 


UNSW-V-004 


04:54:43.8 


-29:34:07.0 


230.8696 


-37.0407 


12.388 


12.111 


12.083 


12.46 


0.018 








LPV 


UNSW-V-005 


04:57:28.8 


-29:09:48.3 


230.5523 


-36.3636 


8.540 


8.235 


8.160 


8.75 


0.005 


3.2684 


3289.1200 




EB 


UNSW-V-006 


04:57:45.4 


-30:14:05.8 


231.8658 


-36.5529 


9.342 


9.162 


9.109 


9.38 


0.003 








LPV 


UNSW-V-007 


04:58:03.5 


-29:55:59.1 


231.5185 


-36.4208 


10.068 


9.823 


9.745 


10.21 


0.128 


3.0683 


3324.2200 


ASAS 045804-2956.0 


EA 


UNSW-V-008 


04:58:18.2 


-29:04:54.7 


230.5073 


-36.1695 


13.720 


13.279 


13.238 


13.73 


0.050 


0.31036 


3288.9700 




EW 


UNSW-V-009 


04:50:06.9 


-30:39:50.7 


231.9448 


-38.2536 


13.548 


13.424 


13.386 


13.69 


0.139 


1.0641 


3351.9800 




EA 


UNSW-V-010 


04:50:18.7 


-30:21:29.1 


231.5754 


-38.1480 


11.697 


11.139 


10.976 


12.31 


0.032 


1.9175 


3290.4200 




PUL 



elude obtaining and modelling multi-colour light curves in several 
bands (see, e.g., Qian et al. 2005). 

Similarly to the mass-ratio, contact binary periods also have a 
very well-defined cut-off, which occurs at P ~ 0.215 — 0.22 d, just 
0.05 d shorter than the maximum of the volume-corrected period 
distribution (Rucinski 2007). Stepien (2006) attempted to explain 
the period cut-off via the magnetic-wind driven angular momentum 
loss, the rate of which shows a progressive decay with the shorten- 
ing of the period so that the period evolution takes progressively 
longer time. The period cut-off would then be due to a finite age 
of the binary population of several Gyr. Using the ASAS sample 
of binaries, Rucinski (2007) concluded that while no evidence ex- 
ists for angular momentum evolution, the drop in numbers towards 
the cut-off still suffers from small number statistics and the cut- 
off itself remains unexplained. Hence, improving the statistics at 
the short-period end of contact binaries is important, where high- 
cadence transit search programs could play an important role. In 
our sample, there are four contact binaries out of 218 in the range 
of P = 0.246 - 0.250 d, which fall on the short-period end of the 
distribution but do not improve the statistics near the cut-off (the 
present record holder in the Galactic field has a period of 0.2178 d; 
Rucinski 2007). 

It is also possible to use the periods and light curve mor- 
phologies to identify close eclipsing binaries that are potentially 
composed of low-mass components. Identifying low-mass stars in 
eclipsing binaries is extremely important for accurately deriving the 
fundamental stellar parameters of mass and radius that are crucial 
for constraining low-mass stellar formation and evolution models. 
Following the method of IWeldrake et al. I b007l) . we select those 
contact binaries with periods < 0.25 d, and Algol-type detached 
eclipsing binaries with no obvious out-of-eclipse variations and pe- 
riods < 1.6 d as good candidates for low-mass eclipsing binary 
systems. We find four contact binaries (the same four located near 
the period cut-off) and 31 detached binaries matching these crite- 
ria, listed in Table[3] There are quite a few bright (/ > 12) objects 
in this list which would make excellent targets for spectroscopic 
follow up. 

5.2 Pre-main-sequence eclipsing binaries 

Detached eclipsing binaries provide one of the most accurate 
(largely model-independent) sources of fundamental stellar param- 
eters, notably masses and radii. These can be used to put the 
strongest constraints on stellar evolutionary models, which in turn 
can improve our understanding of the formation and evolution of 
individual stellar populations. On the pre-main-sequence, the cal- 
ibration of stellar parameters is presently extremely scarce below 
1 M0 where only six eclipsing binaries are known, all located in 



Table 3. Eclipsing binary systems potentially composed of low-mass com- 
ponents. 



ID RA(J200().0) Dec(J2000.0) /(mag) P (d) 



the Taurus-Orion region (Irwin et al. 2007). Comparison of these 
systems to different stellar models have indicated difficulties in fit- 
ting both components of the binaries simultaneously, which shows 
our current models of low- mass stars are seriou sly challenged by 
the known systems (see also lAigrain et alj ( |2007|) ). 

One possibility for identifying pre-main-sequence binaries is 
by using colour-colour diagrams, such as the one depicted in Fig- 
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Figure 8. Detached binaries and the location of five known pre-main- 
sequence eclipsing systems (data taken from Stassun et al. 2004, Covino 
et al. 2004, Hebb et al. 2006, Stassun, Mathieu & Valenti 2007 and Irwin et 
al. 2007). 



Table 4. Candidate PMS detached binaries 



ID 


RA(J2000.0) 


Dec(J2000.0) 


I (mag) 


P(d) 


UNSW-V-097 


11 59 53.9 


-36 13 26.1 


12.18 


0.90251 


UNSW-V-107 


12 03 06.8 


-35 37 47.5 


12.40 


6.23034 


UNSW-V-299 


17 16 10.8 


-57 20 37.5 


12.33 


5.97542 


UNSW-V-312 


00 00 06.0 


-59 44 48.3 


13.63 


1.05762 


UNSW-V-491 


13 1231.5 


-46 04 08.8 


12.76 


3.83246 


UNSW-V-518 


13 07 31.8 


-45 12 42.0 


12.59 


2.75743 


UNSW-V-617 


18 38 00.5 


-65 06 07.7 


10.66 


1.50906 


UNSW-V-676 


21 20 45.9 


-66 22 18.5 


13.50 


3.28503 


UNSW-V-722 


23 25 23.1 


-70 01 48.5 


12.20 


1.01274 


UNSW-V-746 


08 08 27.0 
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12.68 


1.03214 



ure [8] Here we plot the location of the detached binaries in our 
sample, using 2MASS JHK magnitudes, the intrinsic stellar loci 
from Bessell & Brett (1988) and the position of five PMS bina- 
ries with published JHK photometry (mostly from 2MASS). We 
use two dashed lines as boundaries for defining a PMS candidate: 
the vertical and horizontal lines are at H ~ K — 0.085 mag and 
J — H = 0.54 mag, respectively. In total we extract 17 Algol- 
type systems from our sample that have redder colours than the 
boundary lines (i.e. located around the known PMS systems in 
Figure [Sll. Investigation of higher spatial resolution archived im- 
ages from the Digitized Sky Surveys (DSS) demonstrates that in 
six cases, the APT photometry aperture contains a single central 

^ The Digitized Sky Surveys were produced at the Space Telescope Sci- 
ence Institute under U.S. Government grant NAG W-2166. The images of 
these surveys are based on photographic data obtained using the Oschin 
Schmidt Telescope on Palomar Mountain and the UK Schmidt Telescope. 



UNSW variable star catalogue 9 

Table 5. RR Lyrae stars with detected Blazhko-effect and double-mode pul- 
sation. 



ID RA(J2000.0) Dec(J2000.0) /(mag) P (d) 

Blazhko-effect 



UNSW-V-101 


12 


00 49.6 


-36 11 59.2 


14.26 


0.6264 


UNSW-V-203 


17 


12 35.0 


-60 29 32.1 


11.99 


0.4933 


UNSW-V-384 


09 


24 25.5 


-24 05 03.4 


11.45 


0.5169 


UNSW-V-442 


12 


50 44.3 


-44 41 20.3 


13.08 


0.5853 


UNSW-V-614 


18 


34 41.2 


-65 27 08.1 


11.74 


0.4769 


UNSW-V-773 


14 


40 40.8 


-68 23 16.8 


11.03 


0.5518 


Double-mode 












UNSW-V-358 


09 


16 04.3 


-23 36 08.0 


13.49 


0.3602 












0.4840 


UNSW-V-532 


14 


46 35.8 


-39 33 31.7 


12.86 


0.6540 












0.5012 


UNSW-V-577 


14 


52 42.1 


-41 41 55.3 


9.60 


0.8735 












0.6682 


UNSW-V-758 


08 


16 09.3 


-66 44 46.3 


11.94 


0.3850 












0.5170 


UNSW-V-810 


14 


50 13.3 


-69 45 18.5 


11.70 


0.7372 



1.0576 



2MASS source. In four additional cases, the aperture contains a 
single bright source and up to half a dozen additional sources sev- 
eral magnitudes fainter, where the depth of the eclipse (> 0.5 mag) 
precludes the fainter sources from producing binary signal. 

These ten are listed in Table |4l some could be heavily red- 
dened main-sequence stars, but since the majority of our fields are 
located above a Galactic altitude of 15°, there is the distinct possi- 
bility of genuine PMS binaries in the sample. There is also the pos- 
sibility of composite colours of unresolved blends in the 2MASS 
catalogue. One method of confirmation would be obtaining high- 
resolution spectroscopy to look for PMS signatures, such as strong 
Li absorption (Irwin et al. 2007) 

5.3 The Blazhko-effect in RR Lyrae stars 

RR Lyrae stars are horizontal branch stars showing high-amplitude 
pulsations driven by the K-mechanism, with typical periods of 
about 0.5 days. It is known that a large fraction of RR Lyrae stars 
(20-30% of the fundamental mode RRabs and 2% of the first- 
overtone RRcs, Kovacs 2001) exhibit periodic amplitude and/or 
phase modulations, the so-called Blazhko-effect, which is one the 
greatest mysteries in classical pulsating star research. Currently, 
two classes of models are usually put forward as possible explana- 
tions, both assuming the presence of non-radial oscillations (note, 
that RR Lyrae stars have long been considered as the prototypes of 
purely radially pulsating stars): the resonance models, in which res- 
onance effects excite non-radial modes in addition to the main ra- 
dial mode, and the magnetic models, which are essentially oblique 
rotating pulsator models (see Kolenberg et al. 2006 and references 
for more details). Recently, Stothers (2006) published a new expla- 
nation, in which turbulent convection inside the hydrogen and he- 
lium ionization zones becomes cyclically weakened and strength- 
ened owing to the presence of a transient magnetic field that is gen- 
erated by some kind of a dynamo mechanism. 

With a variety of competing models, theory is in desperate 
need for further empirical constraints, most notably ones that are 
capable of detecting non-radial oscillations and/or magnetic fields. 
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for example high-resolution spectroscopy. Hence, the discovery 
of bright to moderately faint RR Lyrae stars with well-expressed 
Blazhko-effect could be of great interest. In our sample we find six 
RR Lyrae stars out of 52, listed in Table [5] that demonstrate the 
Blazhko-effect. Four were previously known variables, and two are 
new discoveries. The Blazhko-period of modulation for RR Lyrae 
stars typically r anges from tens to hundreds of days (see, for ex- 
ample, fig. 4 of ISzczygiel & Fabrvck v ( 2007)), although they can 
be as short as a few days dJurcsik et al. 2006). Due to the com- 
parable baseline of our observations, we could not determine the 
Blazhko-period for any of the stars, but the four objects brighter 
than 7 ~ 12 mag, one of which is a new discovery, are good candi- 
dates for further studies. We also find five double-mode RR Lyrae 
stars, for which the period ratios suggest the well-known mixture of 
fundamental-l-first radial overtone pulsation. Three of these are new 
discoveries, with two previous published in the ASAS-3 catalogue, 
thus raising the total number of field double-mode RR Lyrae stars 
known in the Galaxy to 30; see Szczygiel & Fabrycky (2007). 



6 ONLINE ACCESS TO LIGHT CURVES 

All APT images from 2002 July until present day, including those 
used in the creation of this catalogue, are stored in a publicly avail- 
able archive. This archive can be accessed using a web browser and 
the conventional web interface located at: 
|htt p : / /astro . ac3 . edu . au 

Alternatively, the archive can be accessed via the Simple Im- 
age Access Protocol (SIAP) (Tody & Plante 2004) as defined by 
the International Virtual Observatory Alliance (IVOA). The SIAP 
defines a standard for retrieving images from a repository using 
simple URL-based queries. For example, a request made to the fol- 
lowing URL will return a list of APT images that intersect with 
the 1 degree square region centred on (75,-30) with RA and Dec 
expressed in decimal degrees: 

|http :/ / astro . ac3~. edu ■ au7unsw/ siap?POS=75 , -30& 

The POS parameter is mandatory and defines the centre of the 
search region. The SIZE parameter is optional (default is SIZE=1) 
and determines the size of the search region. The TEL parameter 
distinguishes between images from different telescopes, and is spe- 
cific to the UNSW implementation of the SIAP service. 

The list of images returned by the SIAP query is in VOTable 
format (Ochsenbein et al. 2004). Each item in the list contains a set 
of attributes describing a particular image that satisfies the search 
criteria. Also included is a URL which can be used to download the 
associated image. 

The catalogue of light curves discussed in this paper is avail- 
able from the UNSW archive via the Simple Spectral Access Pro- 
tocol (SSAP) (Tody et al 2007). The SSAP is an IVOA standard for 
accessing archives of one dimensional spectra, including time se- 
ries data such as light curves. The format of an SSAP query is very 
similar to the format of an SIAP query. For example, the query 
specified in the following URL will search for light curves of stars 
within a circle of diameter 1 degree centred at the point (75,-30). 
|http : / /astro . ac3 . edu . au/unsw/ ssap?REQUEST=que 

The REQUEST parameter is the only mandatory parameter. 
The optional parameters include POS, SIZE, BAND and TIME, 
which are used to constrain the search by region (degrees), band- 
pass (metres) and time of observation (ISO 8601). 

The list of light curves returned by the SSAP query is in 
VOTable format, and each item in the list contains a set of metadata 
describing a particular light curve, including a URL for download- 



ing the data. The light curve data itself is also presented in VOTable 
format and follows the structure of the Spectrum Data Model (Mc- 
Dowell 2007). Consequently, these light curve VOTables may be 
examined with any VO-compliant tool, such as TOPCAT (Taylor 
2005). 



7 SUMMARY 

We have presented a catalogue of 850 variable stars, compiled 
from 32 months of observations obtained for the University of New 
South Wales Extrasolar Planet Search. Of these stars, 659 are new 
discoveries that have not been previously reported in the GCVS, 
NSV or ASAS-3 catalogues. This catalogue of well-sampled high 
precision light curves, each spanning 1^ months, has significant 
potential for astrophysically interesting data mining. We have nom- 
inated several possibilities, including eclipsing binary systems with 
low mass ratios, low-mass components or pre-main sequence com- 
ponents, and RR Lyrae stars demonstrating the curious Blazhko- 
effect. The data have been made publicly available on the Univer- 
sity of New South Wales VO server in a standard format for re- 
trieval and for analysis with standard VO tools. 
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ASAS catalogues, and our classification, which was found to be in 
good agreement with the published classification in more than 90% 
of the cases with a few exceptions, like V717 Ara (EB), which is 
listed as an RR Lyr in the GCVS or V500 Ara (EW), also RR Lyr in 
the GCVS. However, these are the classes with highly sinusoidal, 
i.e. indistinguishable light curve shapes, and it is therefore not sur- 
prising that single-filtered light curves are not enough in doubtful 
cases. 

The positi ons were also correlated with x-ray sources in the 
ROSAT IRXS IVoges et aljl999ll2000h aiid 2RXP (ROSAT 2000) 
catalogues, similarly to [Norton et al.l ( l2007t) . The search was again 
performed through Vizier using a 30" cone search, and the re- 
sults are shown in Table lA2l The columns are as for Table IaTI I. 
although in this case the second identifier column contains the 
ROSAT source identifier. 22 of the 850 stars were found to be 
spatially coincident with ROSAT sources, although we note that 
since the majority have been classified as pulsating variables, which 
are not expected to be strong X-ray sources (Makarov 2003), it is 
doubtful how much of the coincidence is real. 



This paper has been typeset from a TgX/ ETgX file prepared by the 
author. 



APPENDIX A: CROSS-IDENTIFICATIONS WITH THE 
GCVS, ASAS AND ROSAT CATALOGUES 

The positions of the stars in this catalogue were correlated with 
the General Catalog of Variable Stars (GCVS) and All Sky Au- 
tomated Survey (ASAS) variable star catalogues, using the Vizier 
online database (Ochsenbein et al. 2000). The photometry aperture 
used in our data reduction pipeline has a radius of 28.2", and so a 
simple cone search with a radius of 30" was performed. The results 
of the correlation are shown in Table I A l] 191 of the 850 stars pre- 
sented in this catalogue are positionally coincident with previously 
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Table Al. UNSW variable stars coincident with GCVS/ASAS records. 



ID 




Dec 






Period 


Epoch 


Alternate ID 


Type 








(mag) 


(mag) 


(d) 


hUU-Z43UUULf.U 






UNSW-V-002 


04 53 38.1 


—29 06 38.0 


11.23 


0.200 


0.38555 


3289.1020 


ASAS 045338-2906.6 


EW 


UNSW-V-007 


04 58 03.5 


—29 55 59.1 


10.21 


0.128 


3.06827 


3324.2200 


ASAS 045804-2956.0 


EA 


UNSW-V-01 1 


05 00 55.6 


—30 07 54.1 


12.06 


0.127 


0.84183 


3291.1200 


ASAS 050056-3007.9 


EW 


UNSW-V-013 


05 02 46.6 


—29 44 04.2 


8.41 


0.026 






ASAS 050247-2944.1 


LPV 


UNSW-V-01 6 


04 51 51.6 


-29 34 22.4 


11.65 


0.209 


0.38150 


3289.3880 


ASAS 045151-2934.3 


EW 


UNSW-V-01 8 


04 42 00.0 


— 25 28 45.5 


13.52 


0.134 


0.58747 


3289.1000 


ASAS 044200-2528.8 


RRL 


UNSW-V-019 


04 42 16.3 


— 25 49 32.1 


1 1.46 


0.220 


0.25489 


3285.3350 


ASAS 044216-2549.5 


EW 


UNSW-V-02 1 


04 42 25.4 


— 26 17 31.3 


1 1.52 


0.087 


0.45552 


3285.2000 


ASAS 044225-2617.5 


EW 


UNSW-V-026 


04 48 00.9 


— 25 31 23.1 


12.23 


0.200 


0.54883 


3285.1700 


ASAS 044801-2531.4 


RRL 


UNSW-V-035 


09 03 32.6 


—14 52 45.5 


11.12 


0.070 


0.29358 


3376.9850 


ASAS 090333-1452.8 


EW 


UNSW-V-043 


09 05 55.6 


— 14 51 23.4 


10.90 


0.069 


0.56636 


3377.1500 


ASAS 090556-1451.4 


EW 


UNSW-V-046 


09 07 07.5 


— 14 07 37.7 


9.84 


0.041 






ASAS 090708-1407.7 


LPV 


UNSW-V-050 


09 08 20.6 


— 13 35 43.2 


11.14 


0.068 


15.44279 


3389.0400 


ASAS 090821-1335.8 


EA 


UNSW-V-055 


08 59 54.2 


-15 15 22.9 


11.57 


0.186 


0.39362 


3371.1350 


ASAS 085954-1515.4 


EW 


UNSW-V-057 


09 22 21.2 


-13 38 50.4 


12.50 


0.188 


0.53220 


3377.9800 


IV HYA/ASAS 092220-1338.8 


RRL 


UNSW-V-061 


09 23 55.7 


— 14 20 22.1 


8.65 


0.026 


35.06803 


3393.0000 


ASAS 092356-1420.4 


LPV 


LiNSW-V-062 


09 24 55.9 


— 13 11 58.2 


12.92 


0.180 


0.61124 


3382.1500 


ASAS 092456-1312.0 


RRL 


UNSW-V-066 


09 26 41.0 


— 13 45 06.5 


9.66 


0.239 


0.44976 


3377.2500 


EZ HYA/ASAS 092641-1345.1 


EW 


UNSW-V-070 


09 28 20.1 


— 12 5051.2 


11.70 


0.248 


0.50182 


3377.0970 


ASAS 092820-1250.9 


EB 


UNSW-V-071 


09 28 28.7 


— 13 26 33.2 


11.68 


0.205 


0.73146 


3378.4340 


ASAS 092829-1326.5 


EB 


UNSW-V-074 


09 28 57.5 


— 13 07 12.4 


8.16 


0.029 


45.49365 


3402.0000 


ASAS 092857-1307.2 


LPV 


UNSW-V-075 


09 29 15.3 


— 14 05 57.2 


12.27 


0.263 


0.33259 


3377.2450 


ASAS 092915-1405.9 


EW 


UNSW-V-081 


09 20 17.4 


- 14 05 09.7 


8.61 


0.099 






ASAS 092018-1405.1 


LPV 


UNSW-V-084 


1 1 55 44.0 


-36 26 19.8 


1 1.78 


0.134 


0.53132 


3415.1900 


ASAS 1 15544-3626.3 


EW 


UNSW-V-086 


11 56 12.9 


— 35 59 29.9 


1 1.50 


0.266 


0.37801 


3415.1 180 


V0576 CHN/ASAS 115613-3559.5 


EW 


UNSW-V-087 


11 56 20.4 


— 35 28 45.5 


1 1.39 


0.141 


0.29374 


3415.3250 


ASAS 1 15620-3528.8 


EW 


UNSW-V-090 


1 1 56 40.6 


— 35 43 43.8 


12.53 


0.102 


1.18713 


3415.1300 


V577 CEN 


EA 


UNSW-V-091 


11 57 20.2 


—36 40 23.3 


13.52 


0.133 


0.58688 


3422.9900 


V0580 CEN 


RRL 


UNSW-V-092 


11 57 57.2 


—36 06 10.3 


13.41 


0.266 


0.34622 


3415.1670 


V0581 CEN 


EW 


UNSW-V-097 


11 59 53.9 


—36 13 26.1 


12.18 


0.057 


0.90251 


3422.1700 


NSV 05410 


EA 


UNSW-V-101 


12 00 49.6 


—36 11 59.2 


14.26 


0.170 


0.62644 


3423.0900 


V0582 CEN 


RRL 


UNSW-V-105 


12 02 27.6 


— 35 26 39.3 


14.04 


0.143 


0.67441 


3423.0800 


EFHYA 


RRL 


UNSW-V-107 


12 03 06.8 


-35 37 47.5 


12.40 


0.078 


6.23034 


3415.0100 


NSV 05437 


EA 


UNSW-V-115 


11 53 52.2 


-35 26 55.4 


13.57 


0.084 


0.58367 


3415.1200 


DS HYA 


RRL 


UNSW-V-116 


11 54 06.9 


— 35 14 54.8 


11.22 


0.082 


3.30294 


3423.1900 


ASAS 1 15407-3514.9 


EA 


UNSW-V-122 


1 1 56 27.7 


—38 08 51.3 


8.85 


0.077 


84.16663 




ASAS 115628-3808.9 


LPV 


UNSW-V-131 


12 01 25.6 


—37 24 52.6 


8.35 


0.583 


135.44203 




V0583 CEN/ASAS 120125-3724.9 


LPV 


UNSW-V-132 


12 02 19.3 


—38 46 22.3 


12.86 


0.264 


0.45906 


3415.0900 


V0584 CEN/ASAS 120219-3846.4 


RRL 


UNSW- V- 137 


12 06 53.6 


—37 37 36.0 


12.51 


0.157 


0.39816 


3415.3260 


ASAS 120654-3737.7 


EW 


UNSW-V-138 


11 53 40.7 


—38 22 00.5 


10.55 


0.063 


0.82146 


3423.5700 


ASAS 115341-3822.1 


EW 


UNSW-V-140 


16 56 35.0 


— 59 04 41.2 


10.44 


0.580 


184.16278 




CG ARA 


LPV 


UNSW-V-143 


16 57 00.6 


— 60 29 51.9 


12.17 


0.020 


0.81166 


3510.1600 


V0805 ARA 


EA 


UNSW-V-144 


16 57 15.2 


-60 08 05.3 


12.71 


0.224 


0.92708 


3499.5400 


V0705 ARA 


EW 


UNSW-V-145 


16 57 50.6 


— 59 07 20.0 


12.60 


0.187 


0.57442 


3509.1 100 


V0414 ARA 


RRL 


UNSW-V-147 


16 57 43.8 


—60 41 16.4 


9.33 


0.086 


1.20159 


3499.8030 


ASAS 165744-6041.3 


EW 


UNSW- V- 154 


16 59 07.2 


—60 05 25.4 


8.55 


0.903 


174.95479 




LS ARA/ASAS 165907-6005.4 


LPV 


UNSW-V-171 


17 02 35.4 


—59 30 48.7 


9.84 


0.302 


118.49562 




V0810 ARA 


LPV 


UNSW- V- 178 


16 54 36.1 


—60 09 04.8 


10.68 


0.375 






V0696 ARA 


LPV 


UNSW-V-184 


17 05 59.3 


—5940 34.1 


12.63 


0.033 


0.51838 


3499.1100 


V0464 ARA 


RRL 


UNSW-V-186 


17 06 48.2 


— 59 03 20.0 


8.68 


0.864 


152.13318 




CH ARA/ASAS 170648-5903.3 


LPV 


UNSW-V-187 


17 07 32.4 


— 60 58 45.6 


1 1.47 


0.117 


2.32845 


3504. 1400 


ASAS 170732-6058.8 


EA 


UNSW-V-194 


17 09 43.0 


-60 31 14.9 


12.27 


0.170 


0.35894 


3499.2330 


ASAS 170944-6031.2 


EW 


UNSW- V- 195 


17 10 07.8 


-60 39 45.7 


10.51 


0.134 


2.52195 


3499.2000 


V0617 ARA/ASAS 171008-6039.8 


CEP 


UNSW-V-198 


17 10 18.2 


—59 46 08.9 


13.20 


0.072 


1.22754 


3555.2400 


V0485 ARA 


EA 


UNSW- V- 199 


17 11 16.1 


—60 20 42.8 


8.69 


0.637 


184.16278 




CN ARA 


LPV 


UNSW-V-200 


17 1 1 32.5 


—60 14 35.9 


9.46 


0.273 


152.13318 




NSV 08245 


LPV 


UNSW-V-203 


17 12 35.0 


—60 29 32.1 


11.99 


0.045 


0.49332 


3504.2800 


CS ARA 


RRL 


UNSW-V-207 


17 13 52.6 


—59 05 16.1 


9.56 


0.137 


75.56063 




V0733 ARA/ASAS 171352-5905.2 


LPV 


UNSW-V-214 


17 15 58.6 


— 60 04 06.2 


11.25 


0.129 


0.40006 


3499.1600 


ASAS 171559-6004.1 


EW 


UNSW-V-215 


17 16 19.3 


— 59 55 07.2 


12.77 


0.072 


0.77541 


3504.2500 


DG ARA 


RRL 


UNSW-V-217 


17 16 35.5 


— 60 21 01.4 


1 1.65 


0.204 


0.36364 


3499.1060 


V0791 ARA/ASAS 171636-6021.1 


EW 


UNSW-V-218 


17 17 40.0 


-60 31 19.1 


1 1.77 


0.066 


0.59981 


3499.1400 


MT ARA 


EB 


UNSW-V-229 


17 01 00.5 


— 58 35 18.1 


12.12 


0.066 


1.28635 


3504.2500 


V717 ARA 


EW 


UNSW-V-231 


17 01 23.8 


-58 1646.1 


12.90 


0.036 


0.58292 


3504.1000 


V0441 ARA 


RRL 


UNSW-V-232 


17 01 33.8 


-58 18 35.1 


13.47 


0.047 


2.04759 


3558.1000 


V0442ARA 


EA 


UNSW-V-233 


17 01 49.3 


-57 59 33.5 


10.25 


0.712 


166.85367 




V0779 ARA 


LPV 


UNSW-V-238 


17 02 59.7 


-57 06 42.8 


9.49 


0.080 


0.98892 


3510.2800 


V0722 ARA 


EA 


UNSW-V-248 


16 57 56.7 


-57 52 46.4 


10.94 


0.471 






V0776 ARA 


LPV 


UNSW-V-252 


17 06 37.5 


-58 07 40.2 


11.02 


0.124 


0.89702 


3504.2500 


ASAS 170637-5807.7 


EW 


UNSW-V-254 


17 06 33.9 


-57 42 51.4 


8.71 


0.163 


129.34859 




NSV08172/ASAS 170634-5742.9 


LPV 


UNSW-V-255 


17 0646.4 


-58 31 15.2 


12.05 


1.066 


175.19339 




V0780ARA 


LPV 


UNSW-V-259 


16 58 20.3 


-57 19 38.9 


11.20 


0.031 


0.11082 


3504.2200 


V0709 ARA 


PULS 


UNSW-V-262 


17 09 25.7 


-57 44 43.4 


12.60 


0.099 


0.66760 


3504.5700 


V0817 ARA 


EB 


UNSW-V-264 


17 09 44.2 


-57 53 42.2 


11.57 


0.075 


0.45536 


3504.0700 


ASAS 170944-5753.7 


EW 


UNSW-V-265 


17 09 55.7 


-58 43 14.5 


12.32 


0.014 


0.90689 


3504.2800 


V0783 ARA 


EA 


UNSW-V-267 


17 10 00.8 


-58 10 08.9 


11.82 


0.154 


0.41460 


3504.0800 


CL ARA/ASAS 171000-5810.2 


EW 


UNSW-V-268 


17 1001.4 


-57 58 26.0 


9.87 


0.017 


8.56234 


3581.5000 


ASAS 171002-5758.4 


EA 


UNSW-V-269 


17 10 15.8 


-57 2647.2 


10.05 


0.087 


58.40231 




V0731 ARA/ASAS 171016-5726.7 


LPV 
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Table Al - continued 



ID 




Dec 






Period 


Epoch 


Alternate ID 


Type 




(jJAJW.U) 


(iZWU.V) 


(mag) 


(mag) 


(d) 


tiJU-JADVWU.V 






UNSW-V-271 


n 11 13.0 


—57 14 03.1 


13.04 


0.230 


0.96374 


3504.1900 


V0785 ARA 


EB 


UNSW-V-274 


17 1 1 24.2 


—57 00 47.6 


12.30 


0.129 


0.49237 


3503.9700 


V0492 ARA 


EW 


UNSW-V-277 


17 11 58.9 


—57 36 53.2 


10.39 


0.918 


166.85367 




V0493 ARA/ASAS 171200-5737.2 


LPV 


UNSW-V-278 


17 12 09.1 


—58 34 15.1 


10.66 


0.543 


166.85367 




CQARA/ASAS 171209-5834.2 


LPV 


UNSW-V-280 


17 12 34.4 


-57 24 11.1 


11.23 


0.823 


122.58292 




CT ARA 


LPV 


U.NSW-V-285 


17 13 33.5 


— 57 55 15.3 


10.57 


0.389 


1 19.22419 




V0732 ARA/ASAS 171334-5755.2 


LPV 


U.NSW-V-287 


17 14 24.3 


— 58 46 39.6 


10.39 


0.918 


140.15567 




V0498 ARA 


LPV 


U.NSW-V-289 


17 14 28.1 


— 57 26 15.9 


12.97 


0.177 


0.39302 


3504.2300 


V0500 ARA 


EW 


UNSW-V-295 


17 15 33.2 


—57 05 15.1 


10.46 


1.149 


175.19339 




DE ARA 


LPV 


UNSW-V-301 


17 16 37.3 


—58 0940.4 


11.04 


0.032 


1.48306 


3531.2800 


ASAS 171638-5809.7 


EA 


UNSW-V-307 


17 18 45.7 


—57 46 29.7 


11.17 


0.208 


0.79384 


3510.2070 


NSV 08452/ASAS 171846-5746.5 


EB 


UNSW-V-308 


17 18 45.1 


—57 26 20.8 


8.03 


0.045 


1.80572 


3499.6000 


V0858 ARA 


PUL 


UNSW-V-310 


23 57 02.7 


—58 26 01.3 


13.42 


0.223 


0.68809 


3582.2300 


ASAS 235702-5826.0 


RRL 


UNSW-V-317 


00 04 15.9 


-58 15 53.5 


9.11 


0.060 


143.47872 




ASAS 000416-5815.9 


LPV 


UNSW-V-327 


00 01 47.5 


— 57 14 30.4 


10.09 


0.082 


0.47036 


3579.1760 


ASAS 000147-5714.5 


EW 


UNSW-V-329 


00 02 29.3 


— 56 53 49.9 


8.79 


0.042 


13.21167 


3591.5000 


ASAS 000229-5653.9 


CEP 


LiNSW-V-336 


23 51 57.4 


— 57 25 20.8 


10.01 


0.088 


0.39260 


3577.1370 


ASAS 235157-5725.4 


EW 


UNSW-V-337 


23 54 23.7 


—57 56 27.6 


10.40 


0.199 


0.58423 


3577.5100 


ASAS 235424-5756.5 


EW 


UNSW-V-352 


04 13 38.9 


—24 33 32.5 


12.05 


0.066 






ASAS 041339-2433.5 


EW 


UNSW-V-367 


09 18 55.4 


—25 1644.1 


9.14 


0.398 


59.06429 




Z PYX/ASAS 091855-2516.7 


LPV 


UNSW-V-369 


09 19 41.8 


—24 18 38.5 


9.96 


0.081 


36.01291 




ASAS 091942-2418.6 


LPV 


UNSW-V-370 


09 20 00.7 


—23 38 42.9 


8.51 


0.034 


52.60413 




ASAS 092000-2338.7 


LPV 


UNSW-V-377 


09 22 37.7 


-25 27 06.4 


12.18 


0.212 


0.48368 


3740.2300 


SS PYX/ASAS 092238-2527.1 1 


EW 


UNSW-V-384 


09 24 25.5 


-24 05 03.4 


1 1.45 


0.076 


0.51693 


3742.0900 


ASAS 092425-2405.1 


RRL 


UNSW-V-390 


09 25 51.5 


— 24 00 39.4 


7.98 


0.242 


59.06429 




LP HYA 


LPV 


UNSW-V-396 


09 10 29.0 


— 22 44 34.4 


8.71 


0.025 


35.67026 




ASAS 091029-2244.6 


LPV 


UNSW-V-400 


09 11 03.1 


— 23 27 16.3 


11.69 


0.168 


0.62330 


3743.0300 


ASAS 091103-2327.3 


EW 


UNSW-V-421 


09 17 26.3 


—22 48 10.7 


9.03 


0.120 


59.06429 




ASAS 091726-2248.2 


LPV 


UNSW-V-450 


12 54 31.3 


—46 07 36.5 


8.68 


0.014 


1.04272 


3805.1500 


NSV 06020 


CEP 


UNSW-V-461 


12 47 23.7 


—45 35 03.3 


9.26 


0.075 






ASAS 124724-4535.1 


LPV 


UNSW-V-473 


13 08 47.6 


—45 56 58.3 


8.35 


0.084 


67.33070 




ASAS 130848-4557.3 


LPV 


UNSW-V-477 


13 10 17.1 


— 44 25 59.7 


8.08 


0.025 


48.60485 




ASAS 131017-4426.2 


LPV 


UNSW-V-480 


13 10 31.5 


— 45 19 31.4 


9.30 


0.085 


49.98603 




NSV 06118 


LPV 


UNSW-V-494 


13 13 20.7 


-45 38 13.4 


8.21 


0.115 


48.60485 




ASAS 131321-4538.5 


LPV 


UNSW-V-495 


13 13 33.0 


— 44 49 31.8 


9.10 


1.206 


57.39314 




ASAS 131333-4449.8 


LPV 


UNSW-V-500 


13 10 18.5 


—45 08 59.8 


11.38 


0.031 


5.35927 


3787.9950 


ASAS 131018-4509.2 


EA+DSCT 


UNSW-V-503 


13 15 39.9 


—45 51 14.9 


12.18 


0.151 


0.33926 


3788.1100 


ASAS 131540-4551.5 


EW 


UNSW-V-508 


13 16 49.0 


—45 48 47.2 


8.82 


0.195 


0.40969 


3788.1050 


ASAS 131649-4549.0 


EW 


UNSW-V-516 


13 18 21.8 


—44 43 28.1 


12.08 


0.074 


0.30021 


3788.0000 


ASAS 131823-4443.9 


RRL 


UNSW-V-520 


13 21 15.1 


—45 13 21.9 


8.36 


0.018 


29.35691 


4000.0000 


ASAS 132115-4513.6 


LPV 


UNSW-V-524 


14 43 52.6 


— 39 54 40.2 


10.07 


0.265 


31.46413 




V0549 CEN 


LPV 


UNSW-V-535 


14 47 23.2 


— 39 06 22.6 


11.80 


0.158 


0.31378 


3846.9350 


ASAS 144723-3906.4 


EW 


UNSW-V-537 


14 48 14.5 


-38 18 32.7 


8.44 


0.795 


29.14202 




V0557 CEN/ASAS 144815-3818.6 


LPV 


UNSW-V-55 1 


14 52 30.1 


— 38 24 33.2 


10.44 


0.082 


30.28946 




ASAS 145230-3824.6 


LPV 


UNSW-V-556 


14 54 44.7 


— 38 56 47.8 


9.81 


0.135 


31.77751 




V0566 CEN 


LPV 


UNSW-V-557 


14 42 20.5 


—38 40 32.9 


12.76 


0.103 


3.09517 


3848.9600 


V0544CEN 


EA 


UNSW-V-55 8 


14 43 27.3 


—41 02 05.7 


8.07 


0.050 






V0642 CEN 


LPV 


UNSW-V-562 


14 45 49,0 


—41 26 12.4 


8.51 


0.013 






V0551 CEN 


LPV 


UNSW-V-564 


14 46 58.5 


—41 17 50.6 


12.82 


0.083 


0.69187 


3847.2000 


NSV 06795 


RRL 


UNSW-V-567 


14 48 05.4 


— 41 45 23.6 


10.47 


0.186 






V0555 CEN/ASAS 144805-4145.4 


LPV 


UNSW-V-570 


14 49 00.4 


— 41 26 55.0 


13.17 


0.226 


0.62177 


3847.1400 


V0558 CEN 


RRL 


UNSW-V-571 


14 49 31.6 


-40 06 29.1 


9.01 


0.074 


0.79930 


3847.1250 


ASAS 144932-4006.4 


EW 


UNSW-V-572 


14 49 24.8 


-40 04 27.9 


9.14 


0.042 






V0560 CEN 


LPV 


UNSW-V-574 


14 50 28.2 


—40 56 15.0 


11.99 


0.208 


0.47623 


3847.1100 


ASAS 145028-4056.3 


EW 


UNSW-V-577 


14 52 42.1 


—41 41 55.3 


9.60 


0.032 


0.87351 


3847.0400 


ASAS 145242-4141.9 


RRL 


UNSW-V-583 


14 42 34.7 


—40 27 17.4 


10.00 


0.184 


0.32503 


3846.9750 


V0677 CEN/ASAS 144235-4027.2 


EW 


UNSW-V-584 


14 42 55.3 


—41 18 47.4 


9.70 


0.088 






V0545 CEN 


LPV 


UNSW-V-591 


18 18 43.6 


—64 37 59.6 


9.55 


0.043 






ASAS 181843-6437.9 


LPV 


UNSW-V-592 


18 19 04.5 


— 65 35 35.3 


9.18 


0.473 






DFPAV/ASAS 181904-6535.6 


LPV 


UNSW-V-595 


18 20 32.2 


— 64 17 23.7 


8.51 


0.033 






ASAS 182031-6417.3 


LPV 


UNSW-V-599 


18 21 32.3 


— 64 15 58.1 


8.59 


0.416 






NSV 10616 


LPV 


UNSW-V-601 


18 22 36.6 


— 65 30 18.4 


9.63 


0.076 






ASAS 182236-6530.3 


LPV 


UNSW-V-603 


18 24 38.7 


-65 11 02.0 


10.49 


0.059 


2.41936 


3879.1400 


ASAS 182438-6511.0 


EA 


UNSW-V-606 


18 2623.7 


-64 57 45.9 


12.68 


0.072 


2.49162 


3872.8300 


DPPAV 


EA 


UNSW-V-607 


18 29 37.0 


-64 54 43.1 


7.39 


1.814 






NSV 10827/ASAS 182937-6454.7 


LPV 


UNSW-V-609 


18 13 35.1 


-65 14 13.1 


10.86 


0.463 






NWPAV/ASAS 181335-6514.2 


CEP 


UNSW-V-610 


18 30 35.7 


-64 51 33.7 


8.69 


0.031 






ASAS 183034-6451.5 


LPV 


UNSW-V-614 


18 3441.2 


-65 27 08.1 


11.74 


0.291 


0.47690 


3874.1000 


BHPAV/ASAS 183441-6527.0 


RRL 


UNSW-V-615 


18 35 24.0 


-64 57 04.4 


9.24 


0.300 






ASAS 183523-6457.0 


LPV 


UNSW-V-623 


18 18 32.0 


-67 19 48.5 


9.21 


0.078 






ASAS 181833-6719.9 


LPV 


UNSW-V-627 


18 21 15.4 


-66 38 47.7 


11.42 


0.078 


2.32625 


3879.1100 


ASAS 182117-6638.8 


EA 


UNSW-V-633 


18 25 26.2 


-67 34 42.4 


10.90 


0.231 


0.42713 


3866.2150 


ASAS 182528-6734.8 


EW 


UNSW-V-639 


18 3046.4 


-67 08 15.2 


12.43 


0.293 


1.85125 


3886.2200 


NSV 10858 


EA 


UNSW-V-641 


18 33 32.9 


-66 54 00.5 


9.35 


0.011 


1.92981 


3867.2800 


ASAS 183333-6654.0 


PUL 


UNSW-V-643 


18 34 13.5 


-66 07 10.0 


11.98 


0.340 






ASAS 183414-6607.2 


LPV 


UNSW-V-645 


18 35 38.8 


-66 55 52.6 


8.94 


0.032 


0.84381 


3866.2300 


ASAS 183540-6656.0 


EB 


UNSW-V-646 


18 36 25.9 


-67 56 03.1 


8.52 


1.293 






DGPAV/ASAS 183627-6756.0 


LPV 
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Table Al - continued 



ID 




Dec 






Period 


Epoch 


Alternate ID 


Type 








(mag) 


(mag) 


(d) 


riJU-z4jUUUU.U 






UNSW-V-656 


21 04 47.3 


—66 46 16.6 


10.02 


0.032 


0.42922 


3937.2050 


ASAS 210447-6646.3 


EW 


UNSW-V-658 


21 06 49.1 


—66 33 51.0 


11.00 


0.119 


3.02652 


3937.8800 


ASAS 210649-6633.8 


EA 


UNSW-V-665 


21 11 35.9 


—66 1249.8 


12.46 


0.152 


0.37251 


3937.1700 


ASAS 211136-6612.8 


EW 


UNSW-V-672 


21 17 04.8 


—67 0147.3 


8.97 


0.129 


45.25221 




ASAS 211705-6701.8 


LPV 


UNSW-V-674 


21 18 53.4 


—67 16 14.8 


8.48 


0.051 


41.88170 




ASAS 211855-6716.2 


LPV 


U.NSW-V-675 


21 20 21.8 


—65 46 45.6 


13.57 


0.148 


0.46078 


3937.0900 


NSV 13650 


RRL 


U.NSW-V-677 


21 20 51.0 


—65 50 15.5 


8.84 


0.033 


32.99997 


3046.0000 


ASAS 212051-6550.3 


LPV 


U.NSW-V-690 


21 02 58.2 


—68 45 12.8 


10.66 


0.166 


0.51007 


3937.3190 


ASAS 210258-6845.2 


EW 


UNSW-V-695 


21 06 59.9 


—68 21 03.5 


8.88 


0.052 






ASAS 210700-6821.0 


LPV 


UNSW-V-714 


23 48 48.7 


—694653.4 


11.32 


0.101 


0.39326 


3991.2520 


ASAS 234849-6946.9 


EW 


UNSW-V-716 


23 30 40.7 


—69 53 33.5 


10.68 


0.097 


0.63150 


3991.1660 


ASAS 233041-6953.5 


EW 


UNSW-V-719 


23 33 56.1 


—69 11 14.1 


11.20 


0.101 


0.95375 


3990.9800 


ASAS 233356-6911.2 


EW 


UNSW-V-723 


07 55 30.6 


—66 59 44.7 


11.03 


0.114 


1.10830 


4086.7700 


ASAS 075530-6659.7 


EW 


UNSW-V-724 


07 55 14.7 


-68 08 11.9 


10.85 


0.196 


97.58038 




ASAS 075514-6808.2 


LPV 


UNSW-V-726 


07 57 00.3 


—66 35 51.3 


9.32 


0.052 


1 .29478 


4087.1300 


ASAS 075700-6635.8 


EB 


UNSW-V-733 


08 00 55.4 


—6641 11.1 


9.96 


0.023 


46.64445 




ASAS 080055-6641.2 


LPV 


UNSW-V-735 


08 01 35.6 


—68 19 36.3 


8.14 


0.097 


66.31470 




ASAS 080135-6819.6 


LPV 


UNSW-V-736 


08 01 59.7 


—68 17 39.5 


9.14 


0.198 


94.34667 




ASAS 080200-6817.7 


LPV 


UNSW-V-739 


08 04 10.3 


—67 54 56.5 


11.53 


0.161 


0.41287 


4D85.9850 


ASAS 080410-6755.0 


EW 


UNS'W-V-741 


08 04 53.8 


—6648 49.3 


11.19 


0.102 


0.48046 


4086.0050 


ASAS 080454-6648.8 


EW 


UNSW-V-745 


08 07 15.2 


—67 12 17.1 


9.21 


0.027 


28.64224 


4110.0000 


ASAS 080715-6712.3 


LPV 


UNSW-V-755 


08 12 59.1 


-67 14 44.3 


11.61 


0.124 


0.34062 


4085.9850 


ASAS 081259-6714.7 


EW 


UNSW-V-756 


08 14 09.5 


-68 02 13.0 


11.31 


0.088 


0.41789 


4086.1350 


ASAS 081409-6802.2 


EW 


UNSW-V-758 


08 16 09.3 


-66 44 46.3 


11.94 


0.139 


0.38501 


4086.1000 


ASAS 081610-6644.8 


RRL 


UNSW-V-761 


07 52 35.7 


-67 15 11. 1 


8.22 


0.067 


1.01055 




ASAS 075236-6715.2 


LPV 


UNSW-V-768 


14 36 15.8 


-69 51 10.3 


12.34 


0.165 






XZCIR 


LPV 


UNSW-V-770 


14 39 01.4 


-69 22 43.2 


11.15 


0.168 






NSV 06732 


LPV 


UNSW-V-801 


14 47 44.1 


-68 54 05.6 


9.57 


0.072 


7.24716 


4175.8000 


ASAS 144744-6854.1 


CEP 


UNSW-V-806 


14 49 45.1 


-69 35 31.7 


9.16 


0.080 






ASAS 144945-6935.6 


LPV 


UNSW-V-807 


14 49 56.5 


-69 20 50.8 


11.93 


0.521 






BLCIR 


LPV 


UNSW-V-824 


14 56 41.9 


-68 34 47.9 


10.92 


0.129 


1.05497 


4170.2500 


ASAS 145643-6834.8 


EA 


UNSW-V-825 


14 57 20.7 


-69 45 02.2 


10.45 


0.473 






ASAS 145720-6945.0 


LPV 


UNSW-V-826 


14 56 33.0 


-68 08 35.2 


9.47 


0.212 


2.13147 


4173.1100 


EM TRA/ASAS 145633-6808.6 


EA 


UNSW-V-842 


15 02 19.0 


-68 1601.1 


11. 67 


0.027 


1.78869 


4184.2700 


NSV 06882 


EA 


UNSW-V-844 


15 03 08.6 


-69 50 58.3 


11. 29 


0.192 


0.36855 


4170.0500 


ASAS 150308-6950.9 


EW 


UNSW-V-847 


15 05 11.1 


-68 45 56.7 


11.01 


0.154 


0.33718 


4170.1500 


ASAS 150511-6845.9 


EW 



Table A2. UNSW variable stars coincident with ROSAT X-ray sources. 



ID 


RA 


Dec 


/ 


A 


Period 


Epoch 


ROSAT ID 


Type 




(12000.0) 


(J2000.0) 


(mag) 


(mag) 


(d) 


HJD-2450000.0 






UNSW-V-005 


04 57 28.8 


-29 09 48.3 


8.75 


0.005 


3.26837 


3289.1200 


IRXS J045728.9-290953 


EB 


UNSW-V-040 


09 05 22.3 


- 15 03 42.9 


9.60 


0.007 


0.62883 


3377.0800 


IRXS J090522.2-150302 


PUL 


UNSW-V-362 


09 16 44.1 


-24 47 42.9 


9.56 


0.012 


2.59901 


3744.1000 


IRXS J091644.7-244735 


CEP 


UNSW-V-450 


12 54 31.3 


-46 07 36.5 


8.68 


0.014 


1.04272 


3805.1500 


IRXS J125430.7-460735 


CEP 


UNSW-V-468 


12 47 55.7 


-44 57 34.1 


8.94 


0.059 






IRXS J124757.9-445735 


PUL 


UNSW-V-470 


12 48 07.6 


-44 39 17.5 


8.59 


0.053 


1.04962 


3788.7300 


IRXS J124807.6-443913 


CEP 


UNSW-V-493 


13 13 07.4 


-45 37 30.3 


9.56 


0.013 


6.85120 


3791.4000 


IRXS J131306.7-453740 


CEP 


UNSW-V-494 


13 13 20.7 


-45 38 134 


8.21 


0.115 


48.60485 


0.0000 


IRXS J131306.7-453740 


LPV 


UNSW-V-506 


13 16 38.9 


-45 46 56.0 


8.88 


0.003 


0.08857 


3788.0200 


1RXSJ131651.3-454905 


PUL 


UNSW-V-508 


13 16 49.0 


-45 48 47.2 


8.82 


0.195 


0.40969 


3788.1050 


IRXS J131651.3-454905 


EW 


UNSW-V-510 


13 17 24.2 


-45 28 17.4 


9.84 


0.070 


72.84351 


0.0000 


IRXS 1131717.7-452541 


LPV 


UNSW-V-514 


13 17 46.5 


-44 56 39.3 


10.19 


0.013 


0.48342 


3788.0700 


IRXS 1131747.3-445707 


PUL 


UNSW-V-521 


13 22 04.2 


-45 03 10.8 


9.03 


0.022 


1.44852 


3787.8500 


IRXS J132204.7-450312 


CEP 


UNSW-V-525 


14 44 14.2 


-39 10 15.9 


10.29 


0.003 


0.09340 


3847.0150 


IRXS J144357.0-390847 


PUL 


UNSW-V-538 


14 4047.7 


-38 47 05.7 


9.21 


0.007 


0.19950 


3847.1700 


IRXS J144037.4-384658 


PUL 


UNSW-V-541 


14 49 26.1 


-39 50 484 


9.67 


0.012 


3.74574 


3847.3000 


IRXS J1449257-395042 


CEP 


UNSW-V-559 


14 44 044 


-40 59 23.9 


8.15 


0.017 


0.50383 


3846.9200 


IRXS J144405.2-405940 


EW 


UNSW-V-568 


14 48 13.2 


-41 03 00.0 


9.72 


0.015 






IRXS 1144812.6-410310 


PUL 


UNSW-V-577 


14 52 42.1 


-41 41 55.3 


9.60 


0.032 


0.87351 


3847.0400 


IRXS 1145240.7-414206 


RRL 


UNSW-V-582 


14 42 16.0 


-41 00 19.0 


9.43 


0.020 


2.57400 


3848.3000 


IRXS 1144214.5-410026 


CEP: 


UNSW-V-718 


23 32 37.1 


-69 54 31.2 


8.61 


0.018 






IRXS J233239.5-695432 


PUL 


UNSW-V-760 


07 51 49.4 


-68 14 04.3 


10.70 


0.026 


0.19789 


4086.0500 


2RXP J075145.0-681416 


PUL 



